Effect of central hypervolemia on respiratory function.
Effects of central hypervolemia on respiratory function and compensatory capabilities of the respiratory system were studied in the anesthetized, vagally intact or vagotomized rats. Central hypervolemia was induced by a head-down tilt on -30 degree rotation. The tilt evoked an elevation of central venous pressure (from -2+/-0.4 cmH2O to 3.9+/-0.8 cmH2O). At 30 min after tilting, airway resistance and negative intrathoracic pressure (indirect measure of respiratory effort) significantly increased, whereas inspiratory flow, tidal volume, and minute ventilation decreased. Load compensatory response was strongly weakened. The tilt-induced esophageal pressure augmentation was suppressed by transection of the vagal nerves. In vagotomized animals inspiratory swings of the intrathoracic pressure increased barely to 116+/-15%, whereas they increased to 216+/-17% of control in vagally intact animals (P<0.05). We conclude that central hypervolemia increases mechanical loading and weakens compensatory capabilities of the respiratory system. Vagal afferents have a part in the realization of the respiratory response to central hypervolemia.